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DETAILED ACTION 

Examiner acknowledges receipt of 03/25/2005 preliminary amendment to the specification and 
claims, which were entered into the file. Claims 29-45 are currently pending. 

Specification 

The disclosure is objected to because of the following informalities: the term 
adsorbed/adsorb/adsorption/adsorbent/adsorbs in [0011, 0014, 0022, 0026, 0040, 0058, 0060, 0063, 0065, 
0067, 0068] are being examined as absorbed/absorb/absorption/absorbent/absorbs respectively because 
light is commonly known to be absorbed by materials, not trapped along a materials surface. Appropriate 
correction is required. 

Claim Objections 

Claims 31, 37, and 43 are objected to because of the following informalities: the term 
adsorbs/adsorbing are being examined as absorbs/absorbing respectively because light is commonly 
known to be absorbed by materials, not trapped along a materials surface. Appropriate correction is 
required. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 29-33, and 36-44 are rejected under 35 U.S.C. 102(b) as being anticipated by Khoobehi et 
al. (US patent 5,376,086, hereafter '086). 

'086 teaches a method of removing a portion of a surface (cornea, col 2 lines 25-34), 
the method comprising providing a beam of laser light (Fig 1 (1 1), col 5, lines 13-20); 
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irradiating a location of the surface (12) with the laser light (col 5, lines 21-35); 

wherein a mask means (14-16) is used to remove a low power density part of the laser beam that 
is below a threshold power density for surface removal before the surface location is irradiated (Fig 1, col 
2 lines 25-35, Fig 13, col 7 lines 1-29). 

Claim 30: '086 teaches the method of removing a portion of a surface according to claim 29 
(above) wherein the mask means is a shadow mask (14-16, col 5 lines 29-35). 

Claim 3 1 : '086 teaches the method of removing a portion of a surface according to claim 30 
(above) wherein the shadow mask absorbs substantially all of that portion of the laser beam that is below 
the threshold power density (col 2 lines 35-50). 

Claim 32: '086 teaches the method of removing a portion of a surface according to claim 29 
(above) wherein the mask means is a reflective mask wherein light incident on the mask is reflected by 
the mask (col 3, lines 1 8-57). 

Claim 33:'086 teaches the method of removing a portion of a surface according to claim 32 
(above) wherein the reflection redirects low power density laser light to another low power density 
portion of the laser beam to create an additional high power density portion of the laser beam (col 2 lines 
44-50). 

Claim 36. An apparatus for removing a portion of a surface (12) by irradiation with laser light 
(1 1) (col 5 lines 4-20) and Fig 1), 

the apparatus comprising a laser source for producing a laser beam (1 1) for irradiating a location 
on the surface (12); 

and a mask means (14-16) to remove a lower power density part of the laser beam (col 2 lines 25- 

43). 

Claim 37: 4 086 teaches the apparatus according to claim 36 (above) wherein the mask means is a 
shadow mask (14-16) that absorbs 'low intensity' radiation (col 2 lines 35-50). 
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Claim 38: '086 teaches the apparatus according to claim 36 (above) wherein the mask means is a 
reflective mask (Fig. 6, 41) (col 6, lines 34-40) that redirects at least a part of the 'low intensity" portion 
of the radiation (col 2 lines 43-50). 

Claim 39: '086 teaches the apparatus according to claim 36 (above) wherein the mask means (14- 
16) is provided with an aperture (holes or openings) and wherein a high power density part of a laser 
beam passes through the aperture (col 5 lines 28-3 1). 

Claim 40: '086 teaches the apparatus according to claim.36 (above) wherein the mask means is 
tubular (holes or openings of mask, 14-16, Fig 1). 

Claim 41 : '086 teaches the apparatus according to claim 36 (above) wherein the mask means 
comprises a metal or a ceramic (preferably fused silica, col 3 lines 5-10). 

Claim 42: '086 teaches the apparatus according to claim 36 (above) wherein the mask means is 
coated (col 3, lines 18-28). 

Claim 43: '086 teaches the apparatus according to claim 42 (above) wherein the coating is a light- 
absorbing coating (col 3, lines 29-3 1). 

Claim 44: '086 teaches the apparatus according to claim 42 (above) wherein the coating is a 
reflective coating (col 3, lines 29-3 1). 

Claims 29, 32, 33, 36, 38, 40, and 41 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Neiheisel (US patent 5,736,709, hereafter '709). 

'709 teaches a method of removing a portion of a surface (oxide layer, abstract, col 2 line 65- col 
3 line 5), 

the method comprising providing a beam of laser light (Fig 2 (54), (56), col 6, lines 37-67); 
irradiating a location of the surface (38) with the laser light ((Fig 5-8) col 1 1, lines 24-27); 
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wherein a mask means (68) is used to remove a low power density part of the laser beam that is 
below a threshold power density for surface removal before the surface location is irradiated (Fig 3, 
conversion of profile 58 to 64, col 10 lines 47-67). 

Claim 32: '709 teaches the method of removing a portion of a surface according to claim 29 
(above) wherein the mask means is a reflective mask (68, step index optical fiber), wherein light incident 
on the mask is reflected (multiple internal reflections) by the mask (col 10, lines 47-67). 

Claim 33: '709 teaches the method of removing a portion of a surface according to claim 32 
(above) wherein the reflection redirects low power density laser light to another low power density 
portion of the laser beam to create an additional high power density portion of the laser beam (Fig 3, 
conversion of profile 58 to 64, col 10 lines 47-67). 

Claim 36. '709 teaches an apparatus for removing a portion of a surface (38) by irradiation with 
laser light (56, 62, 32)(Fig 5-8, abstract, col 2 line 65- col 3 line 5); 

the apparatus comprising a laser source (54) for producing a laser beam (56) for irradiating a 
location on the surface (38) (Fig 5-8) col 1 1, lines 24-27); 

and a mask means (68) to remove a lower power density part of the laser beam (Fig 3, conversion 
of profile 58 to 64, col 10 lines 47-67). 

Claim 38: '709 teaches the apparatus according to claim 36 (above) wherein the mask means is a 
reflective mask (68, multiple internal reflections) that redirects at least a part of the 'low intensity" portion 
of the radiation (Fig 3, conversion of profile 58 to 64, col 10 lines 47-67). 

Claim 40: '709 teaches the apparatus according to claim 36 (above) wherein the mask means (68) 
is tubular (optical fiber, Fig 3, col 10 lines 47-67). 

Claim 41 : '709 teaches the apparatus according to claim 36 (above) wherein the mask means (68) 
comprises a metal or a ceramic (step-index optical fiber, col 3 lines 5-10). 



i 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 29, 34, 35, 36, and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li 
et al. (EP 653762 Al, hereafter '762) in view of Ngoi et al. (US patent 6,285,002, hereafter '002). 

'762 teaches a method of removing a portion of a surface (12) (Abstract, Col 5 line 57 -Col 6 
line8 Fig 1), 

the method comprising providing a beam of laser light (14) (Fig 1); 

irradiating a location of the surface (12) with the laser light (14) (Fig 1); 

'762 does not teach a mask means is used to remove a low power density part of the laser beam 
that is below a threshold power density for surface removal before the surface location is irradiated. '002 
teaches a mask means (diaphragm (5), Fig 1) is used to remove a low power density part of the laser beam 
that is below a threshold power density for surface removal before the surface location is irradiated (col 5 
lines 32-39). '002 teaches a laser micro machining method where the incorporation of a diaphragm 
enhances the beam quality by eliminating the peripheral portion of the laser beam (col 5 lines 32-39). 
Since '762 teaches a method of laser machining a surface, it would have been obvious to one of ordinary 
skill in the art at the time of invention to have incorporated the diaphragm of '002 into the method 
described by '762, to enhance the resulting laser beam quality. 

Claim 34: '762 in further view of '002 teach the method of removing a portion of a surface 
according to claim 29 (above) wherein '762 teaches the surface is a concrete surface contaminated with 
radionuclides (Abstract, col 1 lines 1-22). 
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Claim 35: ' 762 in further view of '002 teach the method of removing a portion of a surface 
according to claim 29 (above) wherein '762 teaches the surface portion is removed by the effects of 
thermal shock (col 2 line 57 - col 3 linel6). 

Claim 36. '762 teaches an apparatus for removing a portion of a surface (12) by irradiation with 
laser light (14) (col 5 line 57 --col 6 line 8 Fig 1), 

the apparatus comprising a laser source (col 2 lines 33-40) for producing a laser beam (14) for 
irradiating a location on the surface (12); 

'762 does not teach a mask means to remove a lower power density part of the laser beam. '002 
teaches a mask means (5) to remove a low power density part of the laser beam (col 5 lines 32-39). '002 
teaches a laser micro machining apparatus where the incorporation of a diaphragm enhances the beam 
quality by eliminating the peripheral portion of the laser beam (col 5 lines 32-39). It would have been 
obvious to one of ordinary skill in the art at the time of invention to have incorporated the diaphragm of 
'002 into the apparatus described by '762 to enhance the resulting laser beam quality. 

Claim 45: '762 in further view of '002 teaches the apparatus according to claim 36 (above) 
wherein '762 teaches that the laser source is an Yttrium Aluminum Garnet (YAG) laser (col 2 lines 38- 
40). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure 
include: US6327875B1, US6178045B1, US2002/0023903A1 as they describe art where masks 
are incorporated into laser beam paths. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Nathan H. Empie whose telephone number is (571) 270-1886. The examiner can normally 
be reached on M-F, 7:30- 5:00 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Michael Cleveland can be reached on (571) 272-1418. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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